SYNOPSIS Functional studies of the pancreas and parotid glands are reported in 17 patients with amyotrophic lateral sclerosis (ALS). The exocrine function of the pancreas was studied by measuring amylase concentration after stimulation with the endogenous secretin-pancreozymine test (ESP). Under these conditions, the pancreatic amylase concentration in ALS patients was found to be markedly decreased by about 450 when compared with those of healthy control subjects.
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Different conclusions in the literature about a possible impairment of the exocrine pancreas in ALS patients induced us to study the function of the parotid gland, which has close structural, functional, and physiopathological relationship with the pancreas. Flow rate and bicarbonate concentration of parotid saliva were measured after indirect stimulation (intraoral citric acid) and direct stimulation (pilocarpine). After indirect stimulation, both parotid flow rate and bicarbonate concentration from ALS patients were found to be decreased by about 66% and 700 respectively, when compared with controls. On the other hand, direct stimulation with pilocarpine in ALS patients elicited normal responses in both flow rate and bicarbonate concentration of saliva. It is concluded that the pancreatic and parotid deficiencies observed in ALS patients do not indicate primary disease of these exocrine glands. This interpretation is further emphasized by the results obtained by a sweat test, plasma osmolarity, and sialographic studies. The possibility that the gland impairments observed might be due to modifications of the neuroendocrine mechanisms regulating their secretory activity is suggested.
Although numerous studies have been reported on the aetiology of amyotrophic lateral sclerosis (ALS), the cause of this progressively lethal disease remains unknown (Norris et al., 1968) . In some ALS patients digestive disturbances have been observed. Thus, Quick and Greer (1966) found in the duodenal juice of ALS patients a decreased concentration of bicarbonate after stimulation with secretin and they suggested a beneficial response in some of their patients if treated with pancreatic extract. On the other hand, McEwan Alvarado et al. (1971) reported normal pancreatic responses to the secretin test in eight patients with ALS.
The present study was undertaken in order to Dahlquist (1962) ; aliquots of the total volume obtained 20 minutes after the stimulation (maximal peak) were drawn and measured. Values were calculated in units/ml/min. In 13 ALS patients and in six controls, samples of parotid saliva were collected unilaterally using the vacuum cup, as described by Shannon et al. (1962) . In both groups all medication and smoking were suspended during the last 48 and 24 hours, respectively. Each patient stimulated his oral mucosa with 3 ml 0-1 N citric acid solution without swallowing for 30 seconds. This procedure was repeated twice for 30 seconds, followed on each occasion by 30 seconds' rest. The samples of parotid saliva were collected in calibrated tubes and stored at 0°C. For the direct stimulation of the parotid gland, five ALS patients and three normal subjects were injected subcutaneously with pilocarpine sulphate (5 mg). After 10 minutes' rest, saliva was collected during five minutes. Flow rate was expressed as ml/min and bicarbonate concentration in saliva was determined by using Segal's titrimetric method as modified by Henry (1964) be 221 + 29-7 units/ml/min (range 125-380). In ALS patients the amylase concentration was markedly decreased, 120 + 18-9 units/ml/min (range 48-305). The difference between the groups was statistically significant (P < 0 01).
PAROTID RESPONSE 1. Citric acid stimulation
The parotid secretory response elicited after stimulation with citric acid was found to be significantly lower (P < 0-001) in the ALS group (0-24 + 0-06, range 0-01 to 0 70 ml/min) than that of the control group (0-76 + 0*1 range, 0-46 to 1-3 ml/min) (Table 3) . Similarly, in the ALS patients the bicarbonate concentration in saliva was significantly decreased (P < 0-01) when com- (Gutierrez and Baron, 1972) . .te this possibility, it was decided to The variety of the results reported in the th parameters again after direct stimula-literature (Quick, 1964; McEwan-Alvarado et al., ipilocarpine. In five ALS patients after 1971) about the normal or altered pancreatic tid secretory response to citric acid function in ALS patients, might be attributed to ion vanished, 5 mg pilocarpine sulphate different approaches to study of the gland, by :utaneously injected. The individual re-direct or indirect stimulation. The close strucsalivary flow rates are shown in Fig. 1 . tural, functional, and physiopathological relaseen that the salivary flow rate in ALS tionships between the pancreatic and parotid after citric acid stimulation was glands are well known (Kakizaki et al., 1973 ; Del y reduced (in patients 1, 2, and 4 nearly Castillo et al., 1959) . It was therefore decided to as previously mentioned. Yet, in those study parotid function by both direct and indirect stimulation.
The results obtained with pilocarpine (direct stimulation) exclude a primary deficiency of the parotid gland. This would be in agreement with the findings of McEwan-Alvarado etal. (1971) in the pancreas. On the other hand, both parotid and pancreatic glands showed a remarkable functional impairment when stimulated indirectly in ALS patients. In the pancreas, similar results were reported by Quick and Greer (1966) . same patients, the results of the secretory responses elicited by pilocarpine did not differ from the one obtained in controls (Fig. 1) . Moreover, after pilocarpine stimulation, the bicarbonate concentration of parotid saliva also reached normal values in ALS patients. On the other hand, after citric acid stimulation patients 3 and 5 showed remarkably low values, while in patients 1, 2, and 4 no measurable bicarbonate could be detected (Fig. 2) The decrease in parotid flow rate observed in ALS patients is not related to extracellular fluid variations, since in the five ALS cases studied the plasma osmolarity values were normal. Moreover, radiological studies did not show any pathological structural changes. The normal responses to the sweat test rule out the possibility of a diffuse involvement of exocrine glands.
Therefore, in the light of our results, we conclude that in ALS patients the pancreatic and parotid deficiencies do not follow a primary disease of the exocrine glands but are more likely to be due to modifications of the neuroendocrine mechanisms which regulate their secretory activity. It is interesting to mention that pancreatic functional insufficiency, as seen in our ALS patients, might be related with the findings of Ask-Upmark (1950) who reported ALS after gastrectomy with the Billroth II type of resection. A possible interpretation of this finding could be that the duodenal exclusion produces a functional pancreatic insufficiency, since the duodenal cells carry the highest concentration of digestive hormones. This interpretation poses the question of whether the pathogenesis of ALS could in some way be related to a functional insufficiency of some of the digestive glands.
